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the early regenerative response across six different tissue types. To
discover regeneration-specific and evolutionarily conserved gene
activities in cardiac muscle, we have also analyzed a temporal set of
microarrays for regenerating newt and zebrafish hearts. Differential
expression and Gene Ontology analyses indicated that distinct ECM
components and ECM-modifying matrix metalloproteinases are
among the earliest upregulated and most significantly enriched
genes in response to tissue injury. In addition, immunohistochemistry
revealed dynamic spatial changes in ECM composition and distribu-
tion between normal and regenerating heart tissues. We show in vivo
and under defined culture conditions with purified cardiomyocytes
that the proliferative and migratory response of cells in the newt
heart is directly linked to distinct ECM molecules. Collectively, these
results define a novel perspective, suggesting that a conserved,
regeneration-specific matrix instructs cell activities essential for heart
regeneration.
doi:10.1016/j.ydbio.2011.05.356
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The main obstacles in the realization of the full potential of iPS/ES
cells arise because the molecular mechanisms that result in the
reprogramming of somatic cells and most importantly directed
differentiation of pluripotent cells are not fully understood. Real-
time array experiments revealed that HDAC1 is highly expressed in
pluripotent cells. Additionally the lack of this molecule is embryonic
lethal, suggesting it plays a key role in development. Thus, we
hypothesized that HDAC1 plays a critical role in directing cardiovas-
cular differentiation of mES and iPS cells in vitro. HDAC1 was knocked
down(KD) in mES cells and iPS. Differentiation was induced in mES,
iPS, and, mES and iPS cells with HDAC1 KD. We monitored the ability
of these cells to differentiate into any of the three early embryonic
lineages and more specifically cardiovascular lineage. Embryoid
bodies lacking HDAC1 differentiated slower and showed delayed
suppression of pluripotent genes such as Oct4 and Sox2. ChiP
experiments revealed high Histone acetylation levels at the promoter
regions of these genes during early differentiation. In addition cells
lacking HDAC1 showed differential expression of early endodermal,
mesodermal and ectodermal markers. Beating in cells with HDAC1
knocked down was also delayed and fewer embryoid bodies showed
spontaneous beating. Expression of markers of cardiovascular
lineages was affected in HDAC1 knocked down cells. However,
supplementation with BMP2 during early differentiation recovered
the ability in the KD cells to differentiate into endodermal and
mesodermal lineages, but not ectodermal. We propose that HDAC1
plays a critical role in early development and cardiovascular
differentiation of mES and iPS cells by repressing pluripotent genes
and allowing for expression of early developmental genes such as
SOX17 and BMP2. Further research in the molecular mechanisms
involved in this process will greatly aid our understanding of the
epigenetic circuity of pluripotency and differentiation in ES and iPS
cells.
doi:10.1016/j.ydbio.2011.05.357
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Understanding how biological microenvironments control the
patterning of undifferentiated cells is of high interest to the
regeneration, development, cancer, and stem-cell biology fields. We
focus on how the limb environment controls the patterning of ‘limb
progenitor cells’, called blastema cells, during amphibian limb
regeneration. Blastema cells require three basic features from the
limb environment in order to produce a regenerate; 1) the presence
of a wound epithelium, 2) a nerve to provide signaling to the wound
epithelium, and 3) cells from different positions in the limb (such as
anterior and posterior) that migrate and interact below the wound
epithelium. The presence of this third component, referred to as
positional information, in the cells of the regenerating microenviron-
ment establishes the ‘blueprint’ of the missing limb structures. Little
is known about the mechanisms underlying the communication and
establishment of positional information in blastema cells. For many
years it has been thought that once the blastema is formed, it
contains all the positional information required for a limb to grow.
However, our recent studies suggest that the early blastema is
positionally plastic, and gradually commits to its positional fate as it
develops. We have begun to characterize the blastema microenviron-
ment as blastema cells acquire positional information, and have
found that developmentally-plastic blastema cells are significantly
less organized spatially than positionally-committed blastema cells.
In the future, we want to understand how changes in the blastema
microenvironment control the positional plasticity of blastema cells.
doi:10.1016/j.ydbio.2011.05.358
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